ART. 1C1

FOUNDATION STRESS CONCENTRATIONS
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The use of fillets at the junction of the dam and the foundation has not here-
tofore been common practice, but it has been recently adopted for such im-
portant structures as Shasta and Friant. The increased stresses (theoretically
infinite) at corners without fillets apply to very short distances and doubtless
tend to adjust themselves by superelastic yielding.

16. Illustration of Foundation Stress Concentrations. Computations made
by Brahtz 6 for the Morris Dam for hydraulic load alone, and for the weight of
the dam alone, are shown in Fig. 6.7 Photoelastic stress curves are also shown
for comparison. The sharp increase in stress at the corners is apparent.
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FIG. 6.   Principal stresses along boundaries.

Stress computations in a preliminary study by Brahtz 8 for the Grand Cou-
lee Dam are shown in Figs. 7 and 8.9 Brahtz comments on these figures as
follows:10

It will be seen that all stresses are compressive and tend to become infinite
at the heel and toe. Of course, this is not possible because the material will
become plastic before such magnitudes are reached and redistributions will
occur near the corners, which must be considered as singular points where
the elastic assumptions do not hold. The redistribution cannot be computed
by the elastic theory, but it is evident that, after the plastic flow takes place,
the stresses will be decreased near the corner and slightly increased a short
distance from the corner. It will be noticed that the theoretical stresses are
extremely high over only a minute distance so that the actual forces involved
are very small. The effect of a redistribution, therefore, can only be
slight.

6 Idem.

7 Reproduced from original paper by permission.

8 BRAHTZ, op. cit.

9 Reproduced from original paper by permission.

10 BRAHTZ, op. cit., p. 1260.